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(57) Abstract: 

PROBLEM TO BE SOLVED: To determine the image 
qualities in length and breadth directions of input 
image and to improve compression ratio, while 
maintaining the image quality. 

SOLUTION: Original image signals outputted from an 
image scanner 10 are stored in an image memory 12. A 
sampling device 14 samples the six parts of the image 
signals of the image memory 12 and stores them in an 
image memory 16 for FFT. An FFT transformer 18 fast 
Fourier transforms image information stored in the image 
memory 16 for the FFT and normalizes the sum of six 
frequency components by a DC component. A statistic 
processor 20 statistically processes the Fourier 
transformation coefficient of the FFT transformer 18 and 
determines the image qualities in length and breadth 
directions of an image. In the compression encoder of a 
JPEG system composed of a blocking circuit 22, a DCT 
circuit 24, a quantization circuit 26, a difference 
circuit 32 and a variable length encoding circuit 34, 
the quantization circuit 26 uses a quantization table 28 
selected corresponding to the determined result of the 
circuit 20 and quantizes the output of the DCT circuit 24. 
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[0058] mi 0. mi 1 SOU 2(7) (a ) T*2E± 
<D (A, 1) l4DCfi£»IC3S:4(D-e. v^-tf^-X^-V 

14. C0)t7M<D*«Ki: tty. $S£;*[S]T'f4 

Tfflrs if 

to o 5 9] mi oi4. — ttwi-sfflstis^y-yy • 



(8) 



1#f!f!¥ 11-16 4 14 2 



[0060] m75faomm&mtfm&m&±'£itLT:i^ 
cD^<^<o(Dii^irocD3fer> + /)<^^^'r< #y* 

^fS-^b&tf^ > u>^xW^<b(^fcit4EJB^|fii± 
[0061] i£icfit^rfiia>iffl«a«A<nirS*Ja±*<bL 

*»rao)j*Haa»a>*<*<oa>*4i=o<Dafei;«** 
-r < #y * /\^^>^^bs.i/7>u>^x??-^ibizfc 

[0 0 6 2] t*<Dis<f+f<7 • **-*>£t$fflLfc^£* 

[0063] mm<Dm&&mi-& i )* / r-)i' ■ 

**Hf4SI«S«, ««0>!Ii*aKKcfc y v^-tf y - x 

^m^s^xt^^y "eta* itA4^ xa>is« 

H«£<b£LTl*6Ci*<ttffiT'#fc. C<Z>JjSW@Ha£ 
S5tti& 1 2 o o D P l ^R^»ofc5cHHftli* ^ 

•J±T*3KJ1 3 0MBt'6of;, CHS, 01 OCOX^rV 
> ■ ;<L$-><D'i}t*mVE.!feLtzt^?>. 1/2 7ICE 

jsr^fco *«(DiB«s»=«ty^^-ju- ^7^^ 

aH(=«fe y v^if^ ■ ->£IB&-T£^ 

[0 0 6 4] «t»(&iiHSfcaJti::«fcy i*ftf-?;u*a 
izr^c^T', cfcy-«(0E«i*^at**wi*^*4« 

[0 0 6 5] 01 314. x;£^7X£SI&£tR5iIH£iQ: 
SSHI^Ba-r **«M0)3tJfi«<O«BS«llK ^ a 'V ^ 13 £ 

[0 0 6 6] • X**:M OlCcfeywyiiA/fc" 

Eflflfc-r— ssnifik^^y i 2irft«jL. 
KfiE^fiiitfflasti 2 oircfc y. -*>:7y >y l^h« 



jss^-'j x^ur$a«i^rs](oiii«p D pH^^J^r^ 
[0067] E«8^b8i6oit, m^iit. mioy 

n*vSMb(H]S&2 2 7b2nrSEfiW^bls]S&3 4 A^&tty. 
««t(Dii»asiI(wfi£or. BHft^'Ji 2CDBi«T ? — £ 
£ffiB#*<b*-4. EttSjfrfclBflfc'r— Ktt£S 
6 2lrC«$*t. *fc, iSa(B»«6 4l = *5yiSll*fil = 
^<I$+l^o EEtt»*HbS£B6 6li. ISm^^6 2^li 
i£g<f3£®6 4^h>cOJ±$Slijft- : f— ^SfffiLt, H& 
>^'J 1 2irftJM-£o 
[0 0 6 8] HHfty^E'J 1 2 {-^^^tL^llj^T'— ^ 

g!7 2lr«J&$tl^)o lvi?«1816 8t^A-y 
#iLt, ir?MiL» XA- v>^-T^>o gi&tti 

[0 0 6 9] E|g??^b3Sa6 6lCcfcya5u2F*LfcSi« 
XA-v>^ffiIgt 7 O < , ftoT. 

&»ya*nfc/£i+(»ia«*ii«Ui*'*'-&«^i^i*. x 

[0 0 7 0] XA-y>yffli8B7 0lt H14IC3F 

-r^dc:. stBHStM (x, y) (cot^rfi^-a^sR* 
faZyntL, mffi?Dfa<»Q-W:$: (x, y) 

*5c(OBB5lJi:*aBi*M (x, y) &lf*<D 
(7)Si(il$m (x, y) t-T*. XA-v>yffiIgi 

[00 7 1 ] B9 1 Sits XA-v>^Igt7 0<DJ- 
s<L>—$ POffl&^-to 5 (a) — (c) liSS^fo] 

cr>^-^< u— mi 5(d) - ( f ) i*8t^f5j<z> 
B»y^9lii3ftOtt3!i<K*oy, ^A-i/></<oa*A<S6H 

[OO 7 2] (§31 5 (a) I*. «^|pJ0)lI«aKS v*< 
RFrSifi b 1 * ifi<0*8^ El 1 5 ( b ) b 1 W 
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±. BrSttbO*3ia>*£\ Hi 5 (c) liBfSfflbO 

5*r-ti«:< b i <boo)BB«3S<*y. y 

<5<fc3fc*£KI*. EH 5 (a) iz^-TJ; 5 

lc»;£|nj<0Bi«SRs v^IE^XSi^b. BP^* 
fS]coSi^^Sfeib^>^t^^l=li. Hi 5 (c) [ztf-T 
*5lcioO)jaiL^«i:<. »SJ±^A-^>y»aii 

[0 0 7 3] tt^lfillZOt^-C^Htt-Cfcy. HI 5 

(d) , (e) , c f ) izs-r«fc9i^3iiso)^^— 

[0 0 7 4] »«t^ripl(Z)^U— 

(x. y) fcWftHI*m (x, y) CDMffil*. *3ST?at 

s^tt^o w*>. «*ifiii=oi^-c. sv<b kd«6, 

m (x, y) = (M (x, y-2) X 1 +M (x, y — 
1) x 2+M (x, y) x 3+M (x, y + 1 > x 2 + 
M(x, y + 2) X1) /9 
b1^Sv<b 0CQiJ|£\ 

m (x, y) = (M (x, y — 1 ) x 1 +M (x, y) 

x 2 +M ( x , y + 1 ) xl) /4 

b 0<S 1 <D*g£\ 

m (x, y ) =M ( x , y ) 

[0 0 7 5] ffiJjfal^-Ol^X. Sh<b1<7>«^ 
m (x, y) =M (x — 2, y) x 1 +M (x-1 , 
y) x 2+M (x, y) x 3+M (x + 1 , y) x 2 + 
M (x + 2, y ) xl) /9 
b 1 2 < b 0<7)*g£\ 

m (x, y) =M (x — 1, y) x 1 +M (x t y) x 

2+M (x + 1, y ) x1)/4 

b 0<S 2<7)ii£\ 

m ( x , y ) =M ( x , t y ) 

[0076] x*v ^«aass{t6 8(7>«tesitt?B-r4o x 
aicj:yjsHa*»**n-r*. 01 6 it. x^*ra 

(a) , (b) , (c) li$fc&fil<03*-'<U-$s IB 1 6 
(d) , (e) , (f ) lifll^CD^U— **-tr T 

^*t*-T. J»^fS]c7)^^L/-^li. HHfcBJU&tts viz 

S hlCcfcoTtflf'btlTl^o 121 6T% 9 

(D^mpwn&mz. »an*ffl5zi<Diii*i:a>a^ii^3i 



<d & $ te>< ie a? 4x £ o 

[0 0 7 7] H 1 6 ( a ) It. $8;*ia](DilH* n D aI S v *>< 
RfT^filb 1 ^(D^. 121 6 (b) Itfifr^flb 1 JSX 
±. Hrffifflb 0*3B<7>*^ B16 (c)lt Pft^fSb 

om^cDtg^^^H^TF-To flH*.li* «^ffija>lH»S 

< S6teLTl^£5&i§£l=:lt. 121 6 (a) IZtt^£ 
(0ia«^*ft3!»<^&t^«*l^li. (2 16 (c) ic^-r * 

[0078] fii^rfiiicoi^r ti§i«T?fcy . 12 1 6 

(d) , (e) , ( f ) lZ7r.?£5\Z3mm<Dj-H>— 
[0 0 7 9] ittBt^fiJCDTl-^U— ^iZcfciX^^ffiStt 

$a^s ; eH■^ ^ ^^l^ot^T^@^Jl^3l^T^tL^ 0 ^§@j^n 

(x, y) tSE«IS*n (x, y) Oflflf&li. *5tT*S 
SI^H^o EP*>. «*|nJ(COL^T. Sv<b1 <&«£\ 
n (x, y) =N (x, y-2) x (-2) + N (x, 
y-1) x1+N (x, y) x3+N (x, y + 1) x 
1 +N (x, y + 2) x (-2) 
b 1 ^ S v < b 0CQi§£\ 

n (x, y) =N (x, y-1) X ( - 1 ) +N (x ( 

y) x 3+N (x ( y + 1 ) x (- 1 ) 

b 0 <S v<D±§-£\ 

n (x, y) = N ( x , y) 

*X? fc -So 

[0 0 8 0] *g;£ra]l::oi^T. S h < b I coif £\ 
n (x, y) = N (x-2, y) x (-2) + N (x- 
1, y) xl+N (x. y) X3+N (x + 1, y) x 

1 +N (x + 2, y) x (-2) 
b 1 ^ S h < b 0C7)li^ s 

n (x, y) = (N (x-1, y) x (-1) +N 
(x, y) x"3+N (x + 1, y) x (-1) 
bO<S2CDti^. 
n (x, y) =N (x, y) 

[008 1 ] x*> v«iaicJ;SSEJftBI*(Z)filA<8 

tf v h^IBJ: y L^L^cfc 5 lcfi(7>ig£-li 0 ic. 

2 5 6i5JLJiCDffil-a4*Hli 2 5 5 IC L"Ct^^> C It t 

[0082] g!7 0, 6 8(ZJ:SX^ vSQSSU'XA 

IS* SHI 7lz^-r o XA— v>y«&ai 14, 12 1 5 
(b) XI4 (e) |z«-r**U-**ttfflLfcXA-S> 

x/jaar-fcy. x-vvjaaiit. hi 6 (b) xiiis 

(e) iz^-r^^u— **ffli^/=x^ vait'M. h 

«|C7.A— v>yaa2(4, H1 5 (a) (d) 
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«13S2I£01 6 (a) Xlifs] (d) Ir^^-^U— * £ 

[oo 8 3] *3!ifi«n*, 1 2 o owm/J^vm 

Ktz-fi^aT* *JS3MI«£ 3 o oiS*/-< 

v>^Ig!7 0(rcfc«*S/hm 
^<h. x-y y«aa3SiB6 Qlz^ZfaXMr-gtem 1 7\z^ 

a>B«*««T?#*« IBf*#<bA<«Ll*iI£l** 

IS*SlJ*bA<*Ll*«*l::tt\ ftirlfcfjflLfccfcdl::* 

[0 0 8 4] Eli 3ic*-rsiMHWT?li. EHft^^E: 

y 1 2lzE«**t«IiMft-r-*3b<. EE«flF*HbSSil6 6 
i::fcy«7c$Jh,fciOT?&-&«^ HdEEffifrfl-eaHft 

xa— v>y«ia3£a7 ofzis^A-y^^fflas-si 
igi6 8fCcfcSx^i;«is<o^"e+#-cfe*« 

[0 0 8 5] 1211 8 1*. 01 3lr*-rS8Jfi«ICfcMt«X 
•vvfflaiZcfc-SHiK (±«HMffi> LTisy. 
-O— v • x^r-v^-i 0<DBW*»yiHfti:* BH»Ui*>5£ 
17 2|c*ytt(ca*Lfciffi«i:<7)MT*BIHSBffliLfc 

*gl7 2-eU*-*"*fc^5 £*gyiILfctCDt|5) 
ttKMELfc. SE(80)afflt?l*, C0)cfc3f=tt^»yfc 
ttS*S«yigLft3 Cfc *<Ui L'tffiC y «&/>**>-ofc 

[0086] 7t*<Df%mt. a«(DHiBisB(=j:ytti= 

ffi^LfctcDT:. 2 OfSlU±(7)gM&^T'^I2-f £<t, 

$5t^^S]lztii« n a B ^A<sfe^bLrL^^>tcDr'fc^o c<7)js*g 
£-f * — v • **V:M 0-CBE^Biy. BH£ff£/£gg7 

«*«-cii**fiii=H«ta)*<bA<ft6ttfc. eft 



«*iaj<0*»<i:*ftS-«MI=Bi|l»L. 

gte 8ic*yBi*e#«)»**«i* % >^--^bLrL^ 

[00 8 7] $^IZ-f v • 1 OlZ&&m?h 

rnvt mmztit^m i 2[z&z>thji&s ®m y ig-r t * 

*b*<SLl*c£A<:b/>^fco £C5rt<*3gtS(HrMi. f$ 
IgCOl fSttlgT* V£lbX)<4>&<. 5»lcffi*:LTtj#fc; 

[0 0 8 8] &fc\ XA-yV«Igf7 0M'X7 

xA-v><7*ffl^^x^i;ia^^iiitp D pSi^ 

[0 0 8 9] ±IB*S8lfiWI*. *<D-»XI*£»*V? 
h^xjXIiA-K^XT T*H SET* £ S d 4: li W S> ^ T 

'So 

[0 0 9 0] 

(DBHaaKl^iC^Tfi^b-x— X>r— ;u-^r<7 
[00 9 1 ] &tz. W&fcJl^m.lZ&j]'f&Wi£\zt. 

&&mzfc£tzmw£m-fzk\z&v, m&\tttiL 
tz-em<rz>zktfX'£&o mz.it* ®«BE^a y t ai 

«tB*£i&yiSLtT&oTt. BH»*<b*<B3!i:fc&o«fe 

[[si ] *mm<D— mi&m<Dimffiffif$.'Jn v<?e\x-&> 

[02] H2 4l=«f»aE«ftS7-iJxft»Lfctg 
CH3] DB2 5|c*-r»*«<b*-7 — 'J xftJftLfctt 

[04] *>?'j>y«n 4^&ttttaai6»2o 

[05] 0 4 <DS 30SW7P-f^- hT'fc-So 
[06] $a^fS]<h«l^rS]CDa c nS(SSfcS v ( ShO)IA 

s^o**^-e*4xrsif**ttfllT?(*tti^»^<o«^b 

T— ^;U2 8 CD — fflt'jD^o 

[0 7 ] **(pJ<DFpK*<bA<«l*Rl«fc ytftiSlt* 
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m 8 ] *;*ffl0>fi»*fc#*ttlRl * y 

[010] m73fatffi?5fa<DSxn&®LS v, ShCD^ 

[012] «;&|p](BfiH*<b*<«*lalJ:y t»«-0& 

[01 3] -jftjc^^^HiftsaoBfltfflasiai^B 

[01 4] XA-y>«Igt7 oaflDiaiftHH 
[01 5] 
[016] 



y>y«B3IK«7 0Of<L/^ P 



[017] S17 0, 6 8l:«fc4X7yffii&^A 
— v > #ffl3©$&Sa>fit!2*3£: "C? fe &<> 
[01 8] 01 3l=^*««l3fcl+*x«/i?fliai= 

[0 2 0] ffi»8MHb*Bl 1 4 0)«BS«*^n^* 
0T*fc£o 
[02 1] 

0"Cfc£o 

[0 2 2] 
[0 2 3] 
[02 4] 



EtBW-S-flsKB 1 2 ocomsS^/S^a ^ v 7 



EPBiIiij^(D-^l(7)ffi^:0T*fc^>o 

02 3lCfc(t^>A 1 -A 2^rS] 
[02 5] 0 2 3[ = £<t&B 1 -B 2^[p] (4ft^Ffp)) 

1 0 : -f v • ^^^t 
1 2 : EflM ^'J 
1 4 : -s-v^y >^SSB 
1 6 : F F TffliUft/^y 

1 8 : FFT^Mi 

2 0 : gtltffiSSB 



22:^P *y<Mblal8& 

24 : »tt=i-t»"-f (DCT) ESS 

2 6 : S^HbESS 

2 8 : S^Mb^-^JL, 

3 0 : TstT — fr - rPTl $ 
3 2 : M»0£S 

3 4 : WfcfiW^bEB 
40 : ^dy^MbBiS 

4 2 : DCT{e]&§ 
4 4 : B^HblslgS 

4 6 : S^Hbir — 3?;U 

4 8 : 7.^r — ;U ■ £ 

5 O : S»0».v' 

5 2 : V<7*+f ■ X^V >fiIf?lS^0SS 

5 4 : RTfc*flF^<bEI» 

6 O : ffiBW^HbSSB 
6 2 : fSlt^S 

6 4 : iSSmSS 

6 6 : EttW#<b*B 

6 8 : X -/ vffiSSSB 

7 O : ZA-y>yffii81 
7 2 : BH»iii*3£B 

110: > — v • x^-v^- 

112: BH*> ^E'J 

114: J±$fg#-S§-4bgM 

116: IE«SB 

118: igg 

12 0: Ett»*fl:SSB 

12 2: HittttAlSB 

12 4: ^^MbBBS 

12 6: tt»3-y--f (DCT) 

12 8: J^HbSU 

13 0: fi^HbT— 7>l> 
13 2: X^r— ;U • 77^^ 
13 4: £*Hb0tt 

13 6: pJSEfiW^fclslK 

13 8: RrRft«^biai& 

14 0: DC?f£ls]S§ 
14 2: mttitEHft 
1 4 2lcEPijP$tt^>e 
14 4: S^Hb^-^U 
14 6: X^r— ;U • ?T v 7 £ 

14 8: IDCT0SJ 

15 0: ^X£[s]S& 
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34 
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[04] 



S1 ~ 



S11 



[i5] 



CEEED 

_ ME 



fO>ffc3««<0#aStfO£5t 



S2 



FFT 



S3 — 



£5* SMS 



1 



S12 



S) eftx 



S4- 



S13 



reran 



S6 — 



S7 



fo^ f ^nu&mt&vto&to&fcn 




AS = Sv- Sh 

— r 



S16 



as>o© £ *«*rfii(a«*fl: 

AS<0Wt*«^lSlS«^<fc 



I 



[0 6] 
-a£AS£a 
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100 
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AS < - a 
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16 
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24 


40 


51 
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12 
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26 
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35 
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29 
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88 
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134 


100 
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83 
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122 
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138 
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83 
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206 


204 
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144 


184 
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196 
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206 


198 
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[0 8] 

a < AS 
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51 


6 


31 


32 


38 


41 


45 


50 


52 


57 


7 


39 


40 


46 


49 


53 


56 


68 


61 


8 


47 


48 


54 


55 


59 


60 


62 


63 





12 5] 



B1 



B2 



(14) 



#fJ8¥ 11-16 4 14 2 
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[015] 



1 3] 



10 



12 



68 



(a) Sv < b1 


<b) b1=< 


Sv<bO 
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1 










y-i 


2 




y-1 


1 
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3 




y 


2 




y+1 
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2 
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r 
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y+1 


1 


r 
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(d) Sh < b1 
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